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ABSTRACT 
Recreational fisheries that use rod and reel (i.e., angling) operate around the globe in diverse 
freshwater and marine habitats, targeting many different gamefish species and engaging at least 
220 million participants. The motivations for fishing vary extensively; whether anglers engage in 
catch-and-release or are harvest-oriented, there is strong potential for recreational fisheries to be 
conducted in a manner that is both responsible and sustainable. There are many examples of 
recreational fisheries that are well-managed where anglers, the angling industry and managers 
engage in responsible behaviours that both contribute to long-term sustainability of fish 
populations and the sector. Yet, recreational fisheries do not operate in a vacuum; fish 
populations face threats and stressors including harvest from other sectors as well as 
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environmental change, a defining characteristic of the Anthropocene. We argue that the future of 
recreational fisheries and indeed many wild fish populations and aquatic ecosystems depends on 
having responsible and sustainable (R&S) recreational fisheries whilst, where possible, 
addressing, or at least lobbying for increased awareness about the threats to recreational fisheries 
emanating from outside the sector (e.g., climate change). Here, we first consider how the 
concepts of R&S intersect in the recreational fishing sector in an increasingly complex socio-
cultural context. Next, we explore the role of the angler, angling industry and decision-makers in 
achieving R&S fisheries. We extend this idea further by considering the consequences of a future 
without recreational fisheries (either because of failures related to R &S) and explore a pertinent 
case study situated in Uttarakahand, India. Unlike other fisheries sectors where the number of 
participants is relatively small, recreational angling participants are numerous and widespread, 
such that if their actions are responsible, they have the potential to be a key voice for 
conservation and serve as a major force for good in the Anthropocene. What remains to be seen 
is whether this will be achieved, or if failure will occur to the point that recreational fisheries 
face increasing pressure to cease, as a result of external environmental threats, the environmental 
effects of recreational fishing and emerging ethical concerns about the welfare of angled fish.   
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1 | INTRODUCTION 
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Recreational fisheries operate in diverse aquatic ecosystems around the globe; from the ice-
covered freshwater lakes of northern Finland to the coastal flats habitats of the Seychelles, from 
the depths of the Amazon Basin to the Great Barrier Reef. The motivations for participation in 
recreational fishing are diverse (Fedler & Ditton, 1994), but what unites all recreational fishers is 
that it is a leisure activity (i.e., it is conducted largely “for fun”; Pitcher and Hollingworth, 2002) 
that also contributes to personal nutrition (Cooke et al., 2017) in some instances (i.e., when fish 
are not released). Recreational fishing is also big business, creating thousands of jobs across the 
world (World Bank, 2012). In developing countries recreational fishing can support rural 
livelihoods (Smith et al., 2005), for example, by bringing angling tourism income into deprived 
coastal communities. The FAO (2012) definition of recreational fishing clearly differentiates 
recreational fishing from subsistence and commercial fishing as, “fishing of aquatic animals 
(mainly fish) that do not constitute the individual's primary resource to meet basic nutritional 
needs and are not generally sold or otherwise traded on export, domestic or black markets”. 
Although recreational fisheries can use a variety of gear types (e.g., spear, speargun, gillnet, trap, 
rod and reel; Arlinghaus & Cooke, 2009) depending on jurisdictional regulations, the dominant 
gear type is rod and reel with hook and line and is thus the focus of this paper (i.e., recreational 
angling and the recreational angler).     
 Recreational fisheries are often considered comparatively less harmful in ecological 
terms compared with other more harvest-oriented fisheries sectors, but there are also many 
similarities between recreational and commercial fisheries (Cooke & Cowx, 2006; Lewin et al., 
2006). Fisheries collapse resulting from overharvest (Post et al., 2002), fisheries-induced 
evolution (Jørgensen et al., 2007), incidental fishing mortality (Coggins et al., 2007) and 
environmental degradation (Cooke & Cowx, 2006) are largely considered to be consequences of 
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commercial fisheries, yet these have all been documented in recreational fisheries (Lewin et al., 
2006). However, most recreational fisheries are actively managed (e.g., through harvest 
regulations) and are typically considered sustainable (at the population level) while generating 
important and numerous ecosystem services (Arlinghaus & Cooke, 2009). For example, the 
socio-economic benefits of recreational fisheries can include improvements to psychological 
well-being, forging connections between humans and nature, supporting livelihoods and 
communities and generating billions of dollars of economic benefit (Parkkila et al., 2004, World 
Bank, 2012, Armstrong et al., 2013; Hughes, 2014; Tufts et al., 2015; Griffiths et al., 2017; 
Hyder et al., 2017, 2018). This human-nature connection promotes anglers to contribute to 
conservation in various ways such as funding of research, collecting and sharing data (citizen 
science such as angler diary programmes) and serving as advocates for environmental protection 
(Bate, 2001, Granek et al., 2008; Florisson et al., 2018).  
The many ecosystem services that can be derived from fish populations (Lynch et al., 
2016) require that recreational fisheries be conducted in a manner that is sustainable. Yet, 
recreational fisheries do not operate in a vacuum and the fish and fish habitat upon which 
recreational fisheries are based, are in part very strongly and pervasively influenced by a range of 
non-fishing related anthropogenic disturbances, such as water abstraction, hydropower, climate 
change, invasive species and pollution(Dudgeon et al., 2006; Costello et al., 2010; Reid et al., 
2018), as well as other fisheries sectors. Thus, sustainable recreational fisheries depend on also 
addressing threats external to recreational fisheries and if these threats cannot be ameliorated 
easily (largely due to socio-political or economic constraints; Cowx et al., 2010), recreational 
fisheries must be managed within a constraint productivity space to operate safely (Carpenter et 
al., 2017). Indeed, as humans increasingly dominate the planet (Röckstrom et al., 2014), it is 
This article is protected by copyright. All rights reserved.
A
cc
ep
te
d 
A
rti
cl
e
now widely accepted that we have entered a new geologic epoch, called the Anthropocene 
(Crutzen and Stoermer, 2000).  The Anthropocene has inherently negative connotations (Corlett, 
2015) but there are increasing calls to consider what can be done to achieve a “good” 
Anthropocene (Dalby, 2016).  Moving forward, there will certainly be struggles to determine if 
and how activities such as recreational fishing interface with the concept of trying to achieve a 
good Anthropocene (Elmer et al., 2017).  
Beyond the obvious state of environmental change, there are other geo-political and 
social-cultural changes afoot that threaten the future of recreational fisheries. For example, as 
countries become more developed and economically-wealthy there tends to be an initial increase 
in recreational fishing fueled by more disposable income yet eventually such development leads 
to a nature-disconnected populace (Arlinghaus et al., 2002; FAO, 2012; Arlinghaus et al., 2015). 
This disconnection may contribute to a growing anti-fishing movement related to the belief that 
“fishing for fun is cruel to individual fish” (Arlinghaus et al., 2012) and that recreational fishing 
is a threat to the few places still considered wilderness (Arlinghaus & Schwab, 2011; de Leeuw, 
2014). Strong welfare or conservation-oriented beliefs have become a dominant viewpoint in 
some regions (Balon, 2000; Arlinghaus et al., 2012) such that some forms of recreational angling 
(especially catch and release), are considered by some as socially unacceptable and in some 
cases have been banned (Berg & Rösch, 1998; Arlinghaus, 2006, 2007). Due to issues related to 
sustainability (as a result of the effects from the recreational fisheries sector itself and due to 
effects from other stressors or sectors), the perceived low value of the sector (compared with the 
commercial sector) and ethical concerns, the future of recreational fishing is being challenged in 
some jurisdictions.  
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 In this paper we argue that responsible participation from all actors involved with 
recreational fishering is necessary to achieve sustainability. This is particularly acute in the 
Anthropocene, when there are many other environmental stressors and complex societal changes 
underway (Steffen et al., 2007) that have the potential to undermine recreational fishing. For 
decades, the concept of sustainability has been at the forefront in discussions about the future of 
(commercial) fisheries (Pauly et al., 2002). Here, we extend the idea of sustainability to include 
an emphasis on responsibility, the responsibility of anglers, industry and decision-makers, and 
first consider how the concepts of responsibility and sustainability (R&S) intersect in the 
recreational fishing realm in an increasingly complex socio-cultural context. We extend this idea 
further by considering the consequences of a hypothetical future without recreational fisheries 
(for example when the activity is banned in certain areas of conservation concern) and explore an 
ongoing case study situated in Uttarakahand, India. Our aims are by no means to advocate for 
constraints on recreational fisheries, but rather to outline what is at stake when recreational 
fisheries are not responsible. We conclude by discussing the role of various actors as agents of 
change and stewards not just for R&S recreational fisheries, but for aquatic ecosystems more 
broadly (sensu FAO, 2012). Unlike other fisheries sectors in which the number of participants is 
relatively small, recreational anglers are numerous and widespread, such that if their actions are 
responsible they have the potential to be a major force for good environmental governance and a 
key voice for conservation in the Anthropocene. What remains to be seen is if this will be 
achieved, or if failure will occur to the point where recreational fisheries face increasing pressure 
to cease, as a result of external environmental threats, the environmental effects of recreational 
fishing and emerging ethical concerns about the welfare of angled fish. 
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2 | ON RESPONSIBLE FISHERIES 
 
For the purpose of this paper we define a responsible fishery to be one where the fisheries actors 
are involved in supporting and promoting the sector (recreational in this case) to ensure that 
benefits are maximised (beyond the individual) in an ethically and socially appropriate manner 
while respecting ecological constraints and the intrinsic value of biodiversity.  We further this by 
acknowledging that because the intrinsic value of biodiversity may not resonate with all actors 
that this idea could be extended to be about responsibility to future generations of anglers. In the 
German speaking world there is a specific term to represent this view, Waidgerechtigkeit 
(Arlinghaus, 2017). The Oxford Dictionary includes “obligation” in its definition of responsible, 
emphasising that there is a personal obligation to behave in a similar manner, an element missing 
from the definition of sustainable because it is directed at system outcomes (Arlinghaus et al., 
2017) and less so at the individual contribution of each angler, which responsibility as a concept 
tailors to. Our definition of responsibility aligns closely with the action-oriented normative 
framework of aquatic stewardship that is based on the moral obligation to care and take action 
for aquatic environments (Knuth and Siemer, 2007). Perhaps another way to view a responsible 
fishery is to ask, “what are the social and biophysical conditions desired or appropriate for a 
given fishery, accounting for local cultural and socio-economic interests” (McCool & Lime, 
2001) and how can each individual contribute to that goal? Put differently, when each participant 
in recreational fisheries acts responsibly, the collective behavioural outcome assisted by proper 
management actions by decision makers will achieve sustainable outcomes. Our contribution is 
directed at the responsibility of each participant, be it an angler, company, or manager or any 
other actors in the system.  
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3 | RESPONSIBILITY IN THE CONTEXT OF RECREATIONAL FISHERIES 
 
In the recreational sector, the notion of responsibility includes all actions that contribute to 
supporting and promoting the sector. The FAO (2012) states that users of living aquatic 
resources should conserve aquatic ecosystems and that the right to fish carries with it the 
obligation to do so in a responsible manner so as to ensure effective conservation and 
management of the living aquatic resources. Albeit the notion of responsibility extends well 
beyond the actual act of fishing but includes the collective actions of individuals (anglers, 
industry, decision-makers). Acting responsibly may entail an immediate short-term sacrifice 
(e.g,. harvesting fewer fish, putting time into knowledge acquisition), to support continued 
benefits of the fishery in the future. For anglers this can mean increasing personal awareness and 
environmental conscience about when, where and how to fish and more broadly how to support 
healthy aquatic ecosystems and the continued provision of ecosystem services; Danylchuk et al., 
2017, 2018; Trushenski et al., 2010; FAO, 2012; Arlinghaus et al., 2017). Industry responsibility 
can relate to the behaviour of companies (e.g., attempts to develop and market more 
environmentally-friendly tackle), guides and outfitters (e.g., using their platform to help shape 
the behaviour of their clients) and fishing media (e.g., showing fishing celebrities handling fish 
in a manner that maintains their welfare status). Responsibility for management agencies and 
policy-makers can mean making decisions that promote long-term use rather than short-term 
gain (e.g., habitat restoration v. stocking that influences the sustainability of wild stocks) and 
designing regulations that promote environmentally conscious behaviours from anglers. 
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Although responsible behaviours may entail some form of immediate sacrifice either through lost 
time, profits, or popularity, they are critical to achieve sustainability in recreational fisheries.  
We acknowledge the implicit assumption in how we have framed this concept, i.e., that 
all anglers (young and old, in Brazil and in Alaska, male and female, rich and poor, urban and 
rural, harvest oriented and non-consumptive, etc) want the same thing whereas the reality is that 
there may be vastly different visions of the collective behavioural outcome.  Indeed, it is well 
known that there is much heterogeneity (and conflict) within the recreational fishing community 
(Arlinghaus, 2005).  The normative aspects of what it means to be responsible is beyond the 
scope of this paper but represents an important area of further debate and discussion within the 
recreational angling community. 
 
4 | ON SUSTAINABLE FISHERIES 
 
The term sustainable is generally used in the context of fisheries to describe fishing activities that 
can be carried out in the long-term at an acceptable level of productivity (biological, social and 
economic) without associated ecological changes that foreclose future fishing opportunities 
(NRC, 1998). Traditional fisheries management has generally focused on ensuring that 
commercial fishing operations remain sustainable by not exceeding the maximum sustainable 
yield (MSY; FAO, 2014), i.e., the theoretically largest yield (or catch) that can be continuously 
taken from a given stock without significantly compromising future harvests (Ricker, 1975). 
However, this definition with its restricted focus on the biomass harvest of a small number of 
target species has come under scrutiny for ignoring fishery–ecosystem interactions (Hilborn et 
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al., 2003, 2015) and for bearing little pertinence for assessing the sustainability of recreational 
fisheries that center around much more than catch and harvest (McPhee et al., 2002; FAO, 2012; 
Johnston et al., 2010). According to the FAO (2009), sustainable fisheries are defined as “fishing 
activities that do not cause or lead to undesirable changes in the biological and economic 
productivity, biological diversity, or ecosystem structure and functioning from one human 
generation to the next” (or simply the ability to persist in the long run). While recreational 
fisheries sustainability is not often called into question by governments, management agencies, 
or communities, recreational fishing interactions with aquatic ecosystems have the potential to be 
both significant and numerous, extending beyond direct effects to the catch target (McPhee et al., 
2002, Lewin et al., 2006). Thus, there is a current need to broaden the sustainable fisheries 
conversation beyond a narrative of commercial fishing (FAO, 2012) and to include multiple 
perspectives and competing management objectives for fisheries resources. 
 
5 | SUSTAINABILITY IN THE CONTEXT OF RECREATIONAL FISHERIES 
 
Sustainability in recreational fisheries pertains not only to the fisheries resource, but to the 
broader ecosystem (ecological dimension of sustainability), the quality of the fishing experience 
to anglers (social dimension of sustainability) and the economic benefits associated with 
recreational fisheries participation (FAO, 2012). Recreational fisheries should be widely 
accessible to people and should accommodate the complex motivations that people have to fish 
including time outdoors, interaction with wildlife, challenge, social motives or sport (Fedler & 
Ditton, 1994). The motivations of recreational fishers are often more complex than that of other 
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sectors (e.g., commercial) that are economically driven and seek high revenue per unit effort to 
maximise the personal economic benefits derived from fishing (Sethi et al., 2010). Anglers also 
seek to maximise benefit, but these benefits are measured in many more dimensions than harvest 
(Hunt, 2005; Johnston et al., 2010). These social outcomes must be maintained concurrently with 
biological sustainability (not unlike the commercial sector where incentives exist; Greiner et al., 
2000) so that the activity can continue to persist in the future. The greatest threat to biological 
sustainability of recreational fisheries is the exploitation of aquatic resources both directly 
through harvest (Cooke et al., 2018) and indirectly through discard or catch-and-release 
mortality (Coggins et al., 2007). However, the issues surrounding recreational fisheries are more 
diverse than harvest and include factors such as fisheries-induced evolution, bait harvesting, 
species introductions, trophic perturbations, habitat destruction and pollution (McPhee et al., 
2002; Cooke & Cowx, 2004; Lewin et al., 2006; Altieri et al., 2012; Hyder et al., 2017). To 
address the social, economic and biological aspects of sustainability, we must acknowledge that 
sustainability is a systems level outcome that is dependent on responsible actions of individual 
actors (anglers, industry, decision-makers). 
 
6 | ON R&S RECREATIONAL FISHERIES IN THE ANTHROPOCENE 
 
We argue that the sustainability of recreational fisheries and indeed many wild fish populations 
and aquatic ecosystems depends on having responsible recreational fisheries (Figure 1). The term 
sustainability is widely accepted as a vague term and the word responsible is equally ambiguous 
and subject to interpretation based on one‟s individual values, beliefs and ethical perspectives 
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(i.e., social and cultural norms; Fehr & Fischbacher, 2004; Ostrom, 2000). Regardless of the 
interpretation, we believe that a unifying characteristic of responsible actions is that they 
contribute to sustainability and it is clear that the recreational fishing sector would be well served 
if we can collectively work towards recreational fisheries that are sustainable through 
responsibility of the individual actor.  
There is an increasingly complex economic, socio-cultural and geo-political context in 
which recreational fisheries operate (Hunt et al., 2013; Arlinghaus et al., 2016, 2017) and this 
demands that we think well beyond simply meeting a biologically based management target. 
Moreover, recreational fishing is embedded in culture and for that to continue (in the face of 
mounting pressures that see humans disconnecting with nature; Soga & Gaston, 2016), the 
anglers of today have a responsibility to connect with the anglers of tomorrow. What is 
particularly salient with the notion of being responsible is that individual anglers should be able 
to identify directly with specific actions and know that they are inherently responsible 
(Danylchuk et al., 2018). Relatedly, two different anglers could engage in different behaviours 
that both document responsibility, one handling a fish that is captured so it survives a catch-and-
release event and another using the Japanese ike jime method to rapidly kill a fish that they 
intend to harvest by inserting a spike into the hindbrain to cease further reflex action 
(www.youtube.com/watch?v=HoPTTVkL6s0). The same can be said for the recreational fishing 
industry (e.g., tackle manufacturers) where environmental responsibility can be viewed as 
benefitting their bottom line, but also recognised that a thriving recreational fishing sector 
depends on having an activity that is viewed as responsible by the broader public (Danylchuk et 
al., 2017). These ethical behaviours completed by individual actors will contribute to the social 
components of sustainability, albeit those components may differ based on individual beliefs. 
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Sustainability differs from responsibility in being a systems-level outcome, based on the 
collective behaviours of all actors surrounding a fishery, from the angler to the policy-maker. 
Indeed, it is impossible to achieve a sustainable fishery (in the broadest sense of the term, 
extending well beyond stock status) without responsible behaviours and actions. Striving for 
R&S recreational fisheries seems to be both desirable and essential in the Anthropocene and by 
placing a greater emphasis on responsibility moving forward there is potential to directly engage 
actors such as anglers in a more meaningful and tangible way (Danylchuk & Cooke, 2011). 
 
7 | ANGLERS AS AGENTS OF CHANGE 
 
Anglers are a broad, heterogeneous group that can encompass wealthy and mobile fly fishers 
dedicated to catch and release as well as poor and food-insecure fishers that harvest catches 
(Cooke et al., 2018). A diverse host of fish species is targeted by anglers visiting many different 
marine and freshwater habitats. Moving toward more R&S recreational fisheries, anglers play 
key roles as agents of change in environmental practice, culture and management. Fisheries are 
often regulated through formal institutions, placing restrictions on fish harvest and fishing gear 
types, to which anglers must choose to comply. However, there are a growing number of 
examples of voluntary angler institutions, where anglers self-impose these restrictions to improve 
the quality and sustainability of the fishery (Cooke et al., 2013). As catch-and-release fishing is 
growing as a conservation strategy (including voluntary fish release), employing angling 
practices that maximise survival and minimise fitness effects (i.e., best angling practices; 
Brownscombe et al., 2017) is increasingly important. In some cases, these practices are 
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implemented through regulation, but owing to the diversity and complexity of fishing practices, 
best angling practices are more commonly implemented voluntarily (Cooke et al., 2013; Sims & 
Danylchuk, 2017; Danylchuk et al., 2018). With a vested interest in the sustainability of natural 
resources, anglers also frequently serve as a social force for environmental protection and 
restoration (Tufts et al., 2015; Copeland et al., 2017). This can include pro-environmental 
behaviours such as waste clean-ups, as well as advocacy for large scale ecosystem changes such 
as dam removals to improve fish passage. However, there may be instances where anglers are 
only agents of positive change when the behaviour in question aligns with their resource capture 
desires and in other instances, they may support the conservation of one species at the expense of 
another (e.g. the proposed cormorant cull in Ontario; www.ofah.org/2008/04/federal-court-
backs-cormorant-cul).  The influence of anglers on management, legislation and policy 
surrounding recreational fisheries and more broadly on natural resources becomes particularly 
powerful when they form a shared voice with angling organisations and clubs and associations 
(Dean, 1996). Anglers can also provide essential information for effective fisheries management, 
including identifying potential conservation issues (J. W. Brownscombe, J. Hunt, A. Acosta, D. 
Morley, P. Holder, L. P. Griffin, N. Young, A. J.  Danylchuk, S. J. Cooke, R. Boucek, J. Aaron 
A. J. Adams, unpubl. data) and providing valuable fisheries-dependent data on fish population 
dynamics through angler diaries, creel surveys, or smartphone applications (Venturelli et al., 
2017).  
 Because angler attitudes and behaviours cannot always be regulated, our ability to 
achieve sustainable fisheries with a positive effect on environmental conservation is highly 
dependent on forming and promoting a conservation-minded angling culture. For example, a 
considerable proportion of anglers acquire knowledge of conservation-minded angling practices 
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from their peers through in-person interactions, the internet and through the angling industry 
(Nguyen et al., 2012; Danylchuk & Sims, 2017; Danylchuk et al., 2017). This can extend to 
sanctioning behaviours where individual anglers attempt to guide others into engaging in 
responsible behaviours (Guckian et al., 2018). In general, perceived social norms often have a 
major influence on angler behaviours (Bova et al., 2017). There may be a possibility to use 
nudges (e.g., behavioural-based management that uses subtle changes and indirect suggestion to 
make individual-level decisions more salient) to increase compliance with regulations but this 
has yet to be fully explored in an angling context (MacKay et al., 2018).  For example, are 
nudges best delivered via other anglers, the industry, or management authorities?   
Anglers can help engage other members of the community through angling clubs and 
increasing youth opportunities (Burger et al., 2018) which contributes to the social aspects of 
sustainability. Additionally, growing digital communities on social media are increasing the level 
and scale of angler connectivity throughout the world, providing opportunities to promote 
conservation movements more broadly (Danylchuk et al., 2018). Relationships between anglers 
and conservation practitioners also enable collaborative opportunities for developing and 
applying conservation initiatives (Schroeder et al., 2018). Although historically anglers have 
often distrusted practitioners, new approaches that respect these traditional barriers to 
collaboration are helping to better foster these relationships (Mannheim et al., 2018). 
Relationships between anglers and the non-angling public are also important, especially 
considering the recent growth of anti-fishing movements (Arlinghaus et al., 2012). Anglers also 
act as knowledge keepers for fisheries resources and can share ecological information related to a 
species beyond the angling community and increase broader ecological awareness surrounding 
the species (Granek et al., 2008). 
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8 | THE ANGLING INDUSTRY AS AN AGENT OF CHANGE 
 
A frequently overlooked agent for creating R&S recreational fisheries is the angling industry 
itself; essentially being those companies and entities that anglers rely on for their fishing 
equipment (e.g., manufacturers, physical and virtual retail stores, consumer shows), access to 
certain fishing opportunities (e.g., fishing lodges), professional guidance and training (e.g., 
fishing guides, fishing schools) and inspiration (e.g., popular media, brand ambassadors). 
Through marketing and promotion strategies, these entities drive clients (i.e. anglers) towards 
their goods and services to boost revenues in a capitalist economy. For instance, in the United 
States, for 2015, the economic benefit of recreational fisheries based solely on direct sales was 
estimated at US $63.4 billion (NOAA, 2017), with additional economic gains resulting from 
fishing trips, employee income and value-added opportunities (i.e., residual revenue related to 
fishing). As these entities reach out to customers to increase sales, they have an opportunity to 
also raise awareness about threats to recreationally-targeted fish species and their essential 
habitats, as propose actions that can lead to R&S recreational fisheries.  
Broadly, if fishing opportunities and the rewards of catching a fish decline, angler 
participation could be affected, as could how anglers spend their money. This is reinforced by 
evidence suggesting a downturn in participation of nature-based recreation, including fishing 
(Pregams & Zaradic, 2008). As such, if the angling industry does not embrace R&S recreational 
fisheries and accelerate their efforts to positively affect change, they have the potential to affect 
their business. Conversely, because of the scale and scope of recreational fisheries and the 
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diversity of industry agents needed by anglers to outfit the sport, the industry has the opportunity 
to shape the recreational angling culture. Such efforts could work in conjunction with angler-
based non-governmental grassroots organisations to shift social norms towards those that 
minimise the potential effect of angling on fish and their essential habitats, as well as foster a 
broader ethos of R&S actions towards the environment as a whole. 
Evidence is emerging that the angling industry is indeed beginning to play a more active 
role in promoting R&S recreational fisheries. For example, trade organisations including the 
American Sportfishing Association (www.asafishing.org), American Fly Fishing Trade 
Association (www.affta.com) and European Fishing Tackle Trade Association www.effta.co.uk) 
have conservation as part of their mandates and  they partner with grassroots angling 
organisations to promote healthy recreational fisheries and habitats. There is also an increasing 
number of agents in the fishing industry that are directly incorporating sustainability initiatives in 
their business plans, product development and related marketing and promotional strategies. At a 
corporate level, the number of B-corporations that have mandated initiatives aimed at driving 
sustainability is increasing. The 1% for the Planet framework 
(www.onepercentfortheplanet.org/what-we-do/our-approach) also allows individuals and 
businesses to contribute 1% of sales to environmental non-profits, many of which focus on 
catchments, aquatic ecosystems and fisheries. Some companies within the angling trade are also 
going beyond 1% towards conservation by making greater monetary contributions directly to 
conservation organisation, as well as developing in-house initiatives that focus on R&S actions 
of anglers. Relevant examples include Patagonia Inc.; part of their mission statement includes 
doing no unnecessary harm and to use business to inspire and implement solutions to the 
environmental crisis (www.patagonia.com/company-info.html). This company has also played a 
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major role in supporting the removal of redundant dams as a way to restore waterways and 
ecosystems, including for the support of sustainable recreational fisheries. Other examples are 
the Kick Plastic (www.kickplastic.org) and Untangle Our Oceans spearheaded by Costa 
Sunglasses (www.costadelmar campaigns.com), which includes developing sunglasses frames 
from discarded fishing nets that would otherwise be polluting the oceans and adversely affecting 
aquatic life. There are also a growing number of agents in the angling industry that are making a 
commitment to change their marketing and promotion of fishing to reflect actions that reduce the 
effects of angling on fish (i.e., fish held in the water or dripping wet; #keepemwet; Danylchuk et 
al., 2018). This movement of greater industry support and direct participation in actions leading 
to R&S recreational fisheries can only improve as they work in conjunction and cooperation with 
other agents that comprise the greater recreational angling community (Sims & Danylchuk, 
2017; Danylchuk et al., 2017). 
 
9 | DECISION MAKERS AS AGENTS OF CHANGE 
 
Management authorities (which assumes a top down approach but could also involve various co-
management structures such that resource users are also engaged in decision-making; Sutinen & 
Johnston, 2003) are tasked with the goal of maintaining „quality, diversity and availability of 
fishery resources in sufficient quantities for present and future generations‟ (i.e., sustainable use 
and development) as outlined by the FAO (2012). Sustainable fisheries regulations must 
therefore balance the management objectives set out for the population and ecosystem without 
being overly restrictive of fishing opportunities for social reasons (Koehn & Todd, 2012). 
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Management focussed on MSY has been the dominant approach for commercial fisheries that 
strive primarily to increase individual biomass harvest (Mace, 2001). Importantly, a focus on 
MSY does not mean that optimal social yield will be achieved, as shown by Johnston et al., 
(2010) and Johnston et al., (2013) and will not necessarily account for the varied and complex 
interactions among the recreational fishing sector and other aquatic system users (commercial 
and subsistence fisheries, agriculture, etc.) that characterise global recreational fisheries (Bower 
et al., 2014). Recreational fisheries management (which often includes activities such as habitat 
enhancement, stock enhancement and harvest regulations) must avoid narrowly focussed 
management objectives such as MSY and incorporate multiple objectives that account for social, 
economic and biological considerations. Managers can achieve this by facilitating structed 
decision making that increases consultation and engagement from various stakeholder groups. 
That is, fisheries management objectives should be determined in an inclusive and participatory 
manner (Pita et al., 2010).  From a biological perspective, recreational fisheries managers should 
go beyond the single-species approach and consider the broader threats of fishing on the 
ecosystem including implications for biodiversity at all scales of measure. As suggested by FAO 
(2012), this will require a precautionary, adaptive and ecosystem-based approach to management 
that promotes resiliency to external threats to recreational fisheries (e.g. agriculture, damming, 
deforestation, navigation, wetland reclamation, urbanisation, water abstraction and transfer and 
waste disposal; Arlinghaus et al., 2002). Management geared at long-term solutions will be 
critical to impart positive change to recreational fisheries (e.g., habitat restoration v. stocking). 
On a regional or national scale, the actions of fisheries managers are restricted by the policies 
within which they must operate, highlighting the importance of policy-makers as agents of 
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change (e.g., a landscape-scale approach to recreational fisheries management; Lester et al., 
2003).  
To achieve sustainability in recreational fisheries, policy makers must commit to 
investment-oriented policies that address long-term social benefits (Jacobs, 2011). Longer-term 
investments can be uncertain, lack institutional capacity and typically require a politician to 
inflict short-term consequences to citizens that poses an electoral risk (Jacobs, 2011). Mardle and 
Pascoe, 2002 highlight that optimal fleet sizes are substantially reduced in the short-term when 
long-term policy objectives are considered, but that this will increase stock sizes and sustainable 
yields over the longer term. Given the relatively short length of political terms, a long-term 
vision is only likely when there is bottom-up pressure from voters to accommodate for the future. 
Nonetheless, policy makers and governments have a responsibility to communicate the 
importance of quality recreational fisheries and healthy aquatic ecosystems and support 
investment-oriented policies when support mounts (Jacobs, 2008). 
 
10 | WHAT DOES FAILURE LOOK LIKE? 
 
Failure of recreational fisheries will exist when people are no longer able to engage in the 
activity because fisheries have been damaged either directly from the sector or from external 
threats that face aquatic ecosystems. This may be the result of irresponsible actions from all 
sectors engaged in recreational fisheries from anglers, industry, or decision-makers that 
contribute to an unsustainable fishery. On the same note, recreational fisheries will also fail if 
recreational anglers do not acknowledge overexploitation of a fish stock when it occurs and 
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refuse to change their behaviours accordingly. Strong connections to a resource can foster 
feelings of entitlement that lead to these negative outcomes. McClenechan (2012) described 
perverse effects of united anglers on fish populations as advocacy for the right to fish triumphed 
over evidence that fish populations were being damaged. In this case, anglers‟ objectives did not 
align with conservation.  
Recreational fisheries are inherently extractive, as even catch-and-release fisheries 
include some level of release mortality (Bartholomew & Bohnsack, 2005). One should therefore 
consider what aquatic ecosystems would look like in the absence of anglers and whether losing 
their corresponding environmental intercaction is worth losing their benefits to aquatic 
ecosystems. Waterbodies without anglers would lose one of the primary users and advocates for 
conservation (Bate, 2001). Fish are umbrella species‟ because research on and management of, 
fish and fish habitat confer protection to aquatic mammals, birds and invertebrates as well (e.g. 
protected areas; Hilborn et al., 2004). Anglers often support conservation of the shared resource 
and mobilise against threats that could affect their ability to target fish (Granek et al., 2008; 
McClenechan, 2013). Anglers make substantial contributions to local economies that deter or 
dissuade others from poaching, polluting, or otherwise damaging a resource (Organ et al., 2012) 
that represents a renewable economic sector that contributes to job security. Without anglers, we 
would lose leading international organisations such as Trout Unlimited (www.tu.org), Bonefish 
& Tarpon Trust (www.bonefishandtarpontrust.og) and the Billfish Foundation 
(www.billfish.org) that participate in fundraising, mobilise like-minded stakeholders, support 
scientific research on fish, fish habitat and fisheries, monitor aquatic habitats, advocate for 
favourable management and disseminate R&S through membership lists and publications. 
Conservation and stewardship principles may be damaged given that nature-based experiences 
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such as angling may assist youth with responsible decision making and environmental literacy 
(Siemer & Knuth, 1998, 2001).  
Recreational fisheries must acknowledge the potential for adverse effects and operate 
under principles of R&S. If anglers fail to take accountability for their own fishing practices and 
that of the broader community (Guckian et al., 2018), they will not be operating responsibly and 
will fail to achieve sustainability. Similarly, if bottom-up approaches from anglers are not 
undertaken to mount pressure on decision-makers to strengthen management and policy, the 
necessary framework to sustain aquatic resources and recreational fishing will never be achieved. 
 
11 | FAILURE IN PRACTICE: THE CASE OF UTTARAKHAND, INDIA 
 
Recreational fishing activity is not synonymous with conservation action per se. Yet, recreational 
fisheries can provide conservation support in areas where improved connections with nature 
(e.g., through experiential learning; Jose et al. 2017) can foster interest and support for 
conservation. This case study is interesting for the fact that animal rights arguments were used to 
justify a ban under the banner of conservation, although philosophically speaking animal rights 
argument target the welfare of individual fish, while conservation targets the species or habitat 
levels and has less to do with the well-being of individual fishes (Arlinghaus & Schwab, 2011). 
Recreational fishing in India was documented as early as the 12th century (Gupta et al., 
2015) and has experienced two surges in popularity: the first during British occupation and a 
second after a famous visit from the Transworld Fishing Team in 1978 that led to renewed 
appreciation for mahseer Tor spp. fishing (Pinder & Raghavan, 2013; A. C. Pinder et al., unpubl. 
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data). Since then, recreational fishing has been identified as a potentially valuable strategy for 
aquatic conservation and catch-and-release has been promoted for Tor spp. conservation 
specifically (Gupta et al. 2016). Recreational fishing is believed to support conservation in India 
as outfitters support alternative livelihoods for poachers by employing them to act as guides and 
protectors of river reaches. Also, organisations managing recreational fishing activity promote 
catch and release of native species and collect catch data that they share with researchers (Pinder 
et al., 2015). Until recently, most recreational fishing activity in India took place on the Cauvery 
River and its tributaries in the state of Karnataka, though angling has been growing rapidly 
around the country in recent years, including in Uttarakhand where the endangered golden 
mahseer Tor putitora (Hamilton 1822) is found (Everard & Kataria, 2011). It was hoped that the 
recreational-fishing-as-conservation model initiated on Karnataka could be duplicated in 
Uttarakhand also. 
On 15 July 2018, the Chief Conservator of Forests, Forestry Department of Uttarakhand, 
India, announced a ban on angling (both harvest and catch-and-release activities) across the state 
on the basis that angling constituted cruelty to animals and citing Section 11 of the Prevention of 
Cruelty to Animals Act (Gov. India, 1960; as reported by Sharma, 2018). While initially thought 
to be the first global example of a state-wide angling ban arising from animal cruelty arguments, 
the ban was later clarified to apply to buffer zones between protected forest areas. Angling in 
waters encompassed in protected areas was previously banned under a national, 2009 Supreme 
Court decision to include catch-and-release activities as baited hunting under the Indian Wildlife 
Protection Act (Gov. India,1972). It is likely that the argument for angling as animal cruelty was 
in part attributable to the social and political climate, as well as a 4 July 2018 decision by the 
High Court of Uttarakhand to grant the Animal Kingdom the same rights as humans (Upadhyay, 
This article is protected by copyright. All rights reserved.
A
cc
ep
te
d 
A
rti
cl
e
2018). The status of the ban and its application and enforcement may change over time. 
However, regardless of intent or convenience, the precedent for a ban on angling based on 
animal cruelty has now been set.  
Given that the science underpinning the issue of whether fish feel pain trends away from 
an anthropomorphic experience of pain (Browman et al., 2018), it would be simple to dismiss the 
Uttarakhand ban as lacking in evidence and thus be irresponsible based on scientific arguments. 
Yet, as the recreational fisheries research field moves towards approaching recreational fisheries 
science from interdisciplinary (e.g., social-ecological systems, in which recreational fisheries are 
viewed as tightly coupled components of both social and biological systems; Arlinghaus et al., 
2017) and transdisciplinary (consisting of multiple disciplines and stakeholders working together 
in a participatory approach; Arlinghaus et al., 2014; Fujitani et al., 2017, Blythe et al., 2017) 
perspectives, it becomes essential not to dismiss concerns regarding animal welfare on the basis 
of animal physiology alone. We need to develop a more coherent understanding of the various 
cultural, philosophical and ethical outlooks that shape anti-angling viewpoints (Arlinghaus et al., 
2012) and work collectively to address these concerns if recreational fishing is to act as a 
genuinely positive force for conservation. Clearly, not allowing the continuation of angling is 
unsustainable from an angler perspective and may be perceived as irresponsible. This specific 
example emphasises how issues related to ethics can in some cases constrain fishing activity 
much more so than issues related to sustainability.  
 
12 | CONCLUSION 
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The world is changing and there are increasing threats facing aquatic ecosystems as we now 
acknowledge that we are in the Anthropocene. Similarly, there are also threats facing sectors that 
use natural resources in an extractive and non-extractive manner, including recreational fisheries. 
Some of these threats are directly related to the environment but others have to do with changing 
socio-cultural norms as more and more people disconnect with nature and reside in urban centres 
and are more likely to have ethical concerns about recreational angling. Elmer et al. (2017) 
argued that recreational fishing has a place in the Anthropocene but for it to contribute to a good 
Anthropocene it will be necessary to identify and rectify dark spots while leveraging bright 
spots. We believe that by adopting the responsible behaviours demonstrated in these bright spots, 
we can achieve sustainability across recreational fisheries (Figure 1). For that reason, we 
advocate for more emphasis on the idea that recreational fisheries depend on behaviours that are 
responsible from all actors and have emphasised here how responsibility of individual actors is a 
precursor to sustainability. In some ways this echoes Hilborn‟s (2007) thinking where he posits 
that fisheries management is really about “managing people”.  It has also become apparent that 
human behaviour is a key source of uncertainty in fisheries management (Fulton et al., 2011). 
In many ways it is a privilege to fish (Lam & Pauly, 2010) such that individual 
responsibility is inherently part of a social contract to engage in recreational angling.  Yet, there 
are also instances of the angling community attempting to legally make it their right to fish 
(McClenachan, 2013).  Responsibility puts some onus directly onto the individual angler, 
industry player (e.g., guide, outfitter, bait dealer, tackle manufacturer, fishing media), 
management authority and policy-maker to engage in meaningful actions (small and large) that 
demonstrate to the broader community that recreational fisheries and their participants are 
committed to achieving sustainability.  However, this is more than just demonstrating for others 
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in an effort to build support for the ethical aspects (and the privilege) of recreational fishing but 
also a requirement of all relevant participants to work collectively to ensure that their actions 
benefit fish, fish populations and truly enhances all aspects of the sustainability of the sector.  
Given that many of the threats facing the sector are external to it, greater effort will be needed by 
recreational fishing actors to mitigate those threats and ensure that recreational fish and the 
healthy aquatic ecosystems that they depend on are not forgotten.  By sharing success stories 
(Granek et al., 2008) and failures and engaging all parties within the sector and relevant allies, 
we suggest that it is possible to have a vibrant recreational fishing sector in the Anthropocene 
where responsibility leads to sustainability.  
Failure to engage the recreational angling community in pursuing responsible action will 
lead to a variety of negative ecological and socio-economic consequences and, with that, 
mounting pressure for recreational fishing activities to cease. Unfortunately, there are already 
instances of this occurring (e.g., in India) where angling has been halted as a result of ethical 
concerns and there are also increasing examples of where fishing closures triggered by 
exceedance of temperature thresholds are being used as means of mitigating threats to 
recreational fish in the face of climate change (see Gale et al., 2015).  This is a good example of 
decision-makers responding to external threats to the sector, as recreational fishing did not lead 
to the warmer-water conditions, but decision-makers responded effectively by curtailing fisheries 
interactions that are more stressful in warmer water temperatures.  Responsible (and creative) 
actions by all recreational angling actors have the potential to address these and other challenges 
such that sustainability can be achieved; something that fits well within the socio-ecological 
framework proposed by Arlinghaus et al. (2016, 2017).  Recreational fisheries are as much about 
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people as fish and thus the future of recreational fisheries is very much in the hands of the 
angling community.  
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Figure Caption 
FIGURE 1 Schematic depiction of the role of individual responsibility in supporting sustainable 
recreational fisheries. 
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